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Rspsrt s enxs?" 

Abstract of RU 2213049 (C1) 

;i Translate this text 

I FIELD: organic chemistry, chemical technology. SUBSTANCE: invention 
j! relates to the improved method for preparing water-soluble amino acids 
| derivatives of fullerene that can be used in pharmacology and microbiology, 
i; Invention describes method for preparing water-soluble amino acid derivatives 
| of fullerene of the general formula (I): HC60NH(CH2)nCOO-Kt+ wherein C60 
| is a fullerene ring; Kt+ is hydrogen atom, ammonium or alkaline metal cation; n 
|=1, 3, 5. Method involves interaction of fullerene with amino acid salt at 
\ heating and the following isolation of the end product. Compound of the 
I general formula (II): is used as amino acid salt wherein R is CqH2q+1 ; m = 3, 
|4; q = 2-5; |- is chemical element taken among (Va) or (Via) groups of 
I Mendeleyev's periodic system.; Then compound of the general formula (III): is 
1 prepared wherein R, |, n, m have values given above that is subjected for the 
Hollowing reactions: in the case for preparing the end product of the general 
I formula (I) wherein Kt+ is hydrogen atom method involves effect with acid 



1 solution and if Kt+ is ammonium or alkaline metal cation method involves 
I effect with corresponding salt. Proposed method does not require the special 
1 equipment and can be carried out using the conventional chemical equipment 
1 that results to the simplified technological process and reduced cost of the end 
| product. EFFECT: improved preparing method. 4 ex 
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Aflpec flnq nepenMCKn: 603000, 
r.HiDKHMM HoBropofl, yn. Kocnma, 4, 
flupeKTopy 3AO "flecKo" Jl.fl. 
PacHeuoBy 

(54) CnOCOB nOJlYHEHUfl BOflOPACTBOPMMblX AMMHOKMCJIOTHblX 
nPOM3BOflHblX cpyJIJIEPEHA 

l/l3o6peTeHne othocmtch k ycoBepiueHCTBOBaHHOMy cnoco6y nonyneHUfl BOflopacTBopnivibix 
aMMHOKMcnoTHbix npoM3Bon,Hbix qbynnepeina, KOTopbie MoryT ncnonb30BaTbcyi b qbapiviaKonorMM m 
MHKpo6nonornn. OnucbiBaeTcsq cnoco6 nonyneHnq BOflopacTBopuiMbix aMMHOKUcnoTHbix npoM3BOflHbix 
qbynnepeHa o6in,e\A qbopiviynbi I HC 60 NH(CH 2 ) n COO~Kt + , rfle C 60 - qbynnepeHOBoe nqpo, Kt + - BOflopofl, 

KaTi/ioH aMMOHUfl i/i Jin menoHHoro MeTanna, n= 1 , 3, 5, BKfiHDHahOLUMM B3anMOfleMCTBne qbynnepeHa c conbto 
aMMHOKMcnoTbi npn HarpeBaHMM m nocneayKDinee BbifleneHne ueneBoro npoflyicra, npM stom b KanecTBe 
conn aMMHOKMcnoTbi Mcnonb3yK)T coeflMHeHne o6i_ueM 4>opiviynbi II NH 2 -(CH 2 ) n COO~3 + R m , rfle R - C q H 2q+1 , 
m=3,4, q=2-5, 3 - xmmmhgckmm oneivieHT, Bbi6paHHbiM M3 Va mjim Via rpynn riepnoflMHecKOM CMCTeMbi 
MeHfleneeBa, flanee nonyMaKDT coeflMHeHne o6meM cfcopiviynbi III H-C 60 -NH-(CH 2 ) n COO(3 + R m ), rfle R, 3, n, 
m nivieKDT yKa3aHHbie 3HaneHM?i, KOTopoe noflBeprafOT cneflyHDUjnM peaKun^M: b cnynae nonyneHMfl 
ueneBoro npoflyicra o6u4eM qbopiviynbi I, r,qe Kt + - BOflopofl - B03fleMCTByKDT pacTBopoM KMcnoTbi, a ecnn Kt + 
- KaTMOH aMMOHMsq mjim ujenoHHoro MeTanna - cooTBeTCTByKDLnePi conbto. TexHnnecKMM pe3ynbTaT - 
npeflno>KeHHbiM cnoco6 He Tpe6yeT cneuManbHOM annapaTypbi, MO>KeT 6biTb ocyLU,ecTBneH npn 
Mcnonb30BaHMM o6u4exMMMHecKoro o6opyflOBaHMfl, hto npMBOflMT k ynpoLueHMHD TexHonorMHecKoro 
npouecca m k CHM>KeHMK3 ctommoctm ueneBoro npoflyKTa. 9 3.n.qb-nbi. 

OnMCAHME I/I30EPETEHHA 



l/l3o6peTeHMe othocmtca k opraHMHecKOM xmmmm qbynnepeHa (C 60 ), a MMeHHO k TexHonorMM nonyneHMsq Ha 

erO OCHOBe 6MOnorMHeCKM aKTMBHblX COeflMHeHMM, B HaCTHOCTM aMMHOKMCnOTHblX npOM3BOflHblX 

qbynnepeHa, KOTopbie MoryT 6biTb Mcnonb30BaHbi b qbapiviaKonorMH n MMKpo6MonornM. 



HaM6onbi_UMM MHTepec npeflCTaBnaioT BOflo-pacTBopMMbie aMMHOKMcnoTHbie npoM3BOflHbie qbynnepeHa 
(Alio), KOTopbie cnoco6Hbi npoHMKaTb nepe3 nMnMflHbie MeM6paHbi, MOflynMpoBaTb TpaHcnopT mohob, 
npeofloneBaTb reiviaT03Hi4Mc|DanMHecKMM 6apbep, npoaBnaa npM otom 6MonorMHecKyKi aKTMBHOCTb. 
ripoBefleHHbie MHoroHMcneHHbie nccneflOBaHMa noKa3anM, hto mmghho BOflopacTBopMMbie 
aMMHOKMcnoTHbie Mnn nenTnflHbie npoM3BO,qHbie qbynnepeHOB cnoco6Hbi MHTM6MpoBaTb lumpokmm Kpyr 



1 solution and if Kt+ is ammonium or alkaline metal cation method involves 
I effect with corresponding salt. Proposed method does not require the special 
1 equipment and can be carried out using the conventional chemical equipment 
1 that results to the simplified technological process and reduced cost of the end 
| product. EFFECT: improved preparing method. 4 ex 



Bi/ipycHbix i/iH4)eKi4i/iM, b tom HMcne BHM-i/iHcf)eKij I i/ii/i, o6na,qaK)T 141/iTOTOKCi/iHHOCTbKD i/i cnoco6HOCTbK) 
pacmennsrrb flHK (KuceneB O. M. m flp. ripoTMBOBMpycHayi aKTMBHOCTb 4)ynnepeHa C 60 b KOMnneKce c nonn 

(N-BMHHnnMppojiMflOHOM). floKJiaflbi AH, 1998, t. 361(4), c. 547-549; riapHec 3.H. v\ flp. AMMHOKMcnoTHbie h 
nenTMflHbie npon3BOflHbie c[)ynnepeHa. M3BecTMsq AH, cepum xi/iMi/iHecKaa, 1998, 2; AHflpeeB CM. m flp. 
1/lMMyHoreHHbie m annepreHHbie CBOMCTBa KOHtHDraTOB 4)ynnepeHa c aMUHOKMcnoTaMM m 6enKOM. floKnaflbi 
AH, 2000, t. 370(2), c.261-264). 

YKasaHHbie cbomctbs aMMHOKUcnoTHbix npon3BO,qHbix c^ynnepeHOB CTaBflT npo6neiviy pa3pa6oTKM 
BbicoK03c|3c|3eKTMBHbix TexHOJiorMM uix nonyMeHi/ifl c nocneflyHDLueM peannsauneui b npoMbiiuneHHbix 
ycnoBMsqx. 

M3BecTeH cnoco6 nonyneHi/m BOflopacTBopi/iMbix cfDynnepeHOB, BKfiKiHaKDLUMM CMeiui/iBaHi/ie 
npeflBapMTeribHO pacTBopeHHbix b opraHi/inecKOM pacTBopi/rrene cfcyrmepeHOB c noriMMepHOM MaTpnuei/i b 
c(3Jiopoci)opMe, BbinapMBaHMe civieci/i no,q BaKyyMOM flo noriHoro yflaneHnsq pacTBopnTenew, pacTBopeHne 
nonyneHHoro KOMnneKca b c(Docc|DaTHO-coneBOM 6yc(3epe (pH 7,4 - 7,6) c nocneflyKDLueM o6pa6oTKOM 
nponyicra ynbTpa3ByKOM (RU 2162819, 02.10.01). I~lpi/i stom b KanecTBe BOflopacTBopi/iMow noriMMepHOM 
MaTpnubi Mcnonb3yK)T Meivi6paHHbie KecJ)ajiMHbi. nonynaKiT Bopy\y\o cycneH3HND cbynnepeHOB, KOTopyio 
o6pa6aTbiBaHDT ynbTpa3ByKOM, hto no3BOJiaeT yBeriMHMTb CTeneHb flMcnepcHOCTM cycneH3MH. 

l_4eneBOM npo,qyKT npeflCTaBrmeT co6om CTOMKyK) cycneH3MK) Kopi/NHeBoro UBeTa, He paccnanBaHDmyMDca 
npn xpaHGHMi/i 6onee 14 flHefi. CycneH3nn xpaHHT nofl pe3MHOBbiMM npo6KaMM b aTMOccf)epe a30Ta. 

B CBa3M c TeM, hto npoflyKT nonyHaKDT b BMfle cycneH3MM, onpe,qenMTb neTKO ero KOHueHTpaunKi 
npaKTunecKM HeB03Mo>KHO. KpoMe Toro, ycnoBi/m xpaHeHnsq kohghhoto npoflyKTa co3flaKDT 3HaMMTenbHbie 
TpyAHOCTM npn ero nojiyneHi/iH b npoMbiujneHHbix ycnoBi/iflx. 

M3BecTeH cnoco6 nonyneHMsq CMMMeTpuHHbix pacTBoprnvibix b BOfle npon3BOflHbix 6aKMMHCTepc|DynnepeHOB 
(C 60 ), b nacTHOCTM npoM3BOflHbix MeTaHOcbyj-mepeHa C 60 (PCT/WO 95/19949, 27.07.95), KOTopbie MoryT 

6biTb Mcnonb30BaHbi flnsq npoc|3miaKTMKM m JieneHMq Bi/ipyca, Bbi3biBaK>u4ero CflMfl v\ KC. 

HoBbie, Hen3BecTHbie painee, BOflopacTBoprnvibie npowsBOflHbie - MeTaHocf)yjinepeHbi nonyHaKDT nepe3 
npoMewyTOHHbifi npoflyicr - HHTepMe,qnaT (4,4-BM(N-ai4eTuiri-2-aMMH03TMri)flMct)eHMri C 61 , CMHTe3 KOToporo 

flOCTaTOHHO CJIOWHbIM \A BKJIKDHaeT HeCKOJIbKO CTaflMM. OCHOBHOM KOMnOHeHT - 3aMeU4eHHblM 

AnclDeHMriflMasoMeTaH, KOTopbiM ncnojib3yeTca b CMHTe3e nonyneHMfl ueneBoro npoayicra, nonynaHDT 
M3BecTHbiMM npi/ieMaMi/i 1/13 3aMei_qeHHoro 6eH3o4)eHOHa rnflpa30Ha nyTeM OKMcneHna b npi/icyTCTBMM 
nepoKCMfla HMKerm. MHTepMeflMaT cm HTe3M py hdt nyTeM npHcoeflUHeHMq 3aMei_ueHHoro 
flnc^eHMnflMasoMeTaHa b TeTpamflpocfrypaHe k (fcyjuiepeHy C 60 , npeflBapi/iTenbHO pacTBopeHHOMy b 

Tonyone. nojiyneHHyK) CMecb nepeMeLUMBa^T, yflarmHDT pacTBopi/iTenn , a npoflyKT OHMmaKDT H3BecTHbiMM 
npneMaMM m o6pa6aTbiBaK)T yKcycHOM khcjiotom m KOHMeHTpnpoBaHHbiMM BOAHbiMM pacTBopaMM cormHofi 
KMcnoTbi. Ha flaHHOM CTaflMM nonynaHDT MeTaHocfyriJiepeH b BMfle 6n(rn ( qpoxnopMfla). npuroTOBneHM^ 
pacTBopMMoro b BOfle npoM3BOflHoro MeTaHoc|DyjiJiepeHa C 60 k nonyneHHOMy pacTBopy Ha npeflbiflymeM 

CTaflHM flo6aBJi5qKDT cyKUHHaT aHrnflpMfla b cyxoM nMpHflMHe. PeaKUMOHHyho CMecb o6pa6aTbiBaHDT BOflHbiM 
pacTBopoM cormHofi KMcnoTbi m ueHTpucfDyrMpoBaHMeM BbiflenqKDT npeunnMTaT, KOTopbiM BbifleruiKDT 
M3BecTHbiMM npi/ieMaMM , npoMbiBaHDT BOflOM i/i MeTaHonoM n BbicynjMBaKDT b BaKyyMe. rionyHeHHbiM 

ueneBOM npoflyKT pacTBopsqeTca b BO,qe npM pH>7 (pacTBopMMOCTb ~ 1 mt/mji). 

OcHOBHbiMi/i HeflocTaTKaMM cnoco6a nonyneHMa oni/icaHHbix hobhx npon3BOflHbix MeTaHoc(DyrinepeHOB C 60 

HBrmK)TCfl crio>KHOCTb 1/1 MHorocTaflMMHOCTb TexHonorMHecKoro npouecca, a TaioKe ncnorib30BaHne Ha Bcex 
CTaflMqx 6onbLuoro KoriMHecTBa pacTBopMTeneLi, tskmx KaK TeTparMflpocjDypaH, nMpMflMH, o-flnxnop6eH3on v\ 
MeTMnoBbiM cnnpT. KpoMe Toro, ueneBOM npo,qyKT HMeeT HM3KyK) pacTBopMMOCTb, mto orpaHMMMBaeT ero 
npMMeHeHMe b mgamumhckhx u,enqx. 

Han6onee 6jim3kmm aHanorMHHbiM peiueHi/ieM no TexHMHecKOM cymHOCTM sqBJiaeTcq cnoco6 nonyneHHsq, b 
nacTHOCTM, ctDynnepeHaMUHOKanpoHOBOM KMcnoTbi HC 60 NH(CH 2 ) 5 COOH, oniicaHHbiM b naTeHTe P<t> 

2124022, KOTopbiM BKrifonaeT HecKoribKO CTaflMM. 

K pacTBopy (jDynnepeHa b o-flnxnop6eH3one flo6aBJi5qK)T BOflHbm pacTBop KanneBObi conn 
aMMHOKanpoHOBOM KMcnoTbi 1/1 18-KpayH-6. PeaKU,noHHyto Maccy nepeMeujuBaraT 6-8 nacoB npn 60°C. 
3aTeM pacTBopMTenn OTroHsqhDT, ocTaTOK o6pa6aTbiBaK)T HacbiLueHHbiM pacTBopoM xnopucToro Kani/m m 
ocTaTOK c|3yjinepeHOBoro npon3BOAHoro npoMbiBaKDT boaom. BbixoA ueneBoro npoflyKTa KoriMHecTBeHHbm. 



nojiyneHHaq N-(MOHoruflpo)4)ynnepeHaMMHOKanpoHOBaq Ki/icnoTa pacTBopMMa b flMMeTMncyrib4)OKCM ( qe I 
flMMeTMJl4)OpMaMMfle, nMpMflMHe. 

HeflocTaTKOM H3BecTHoro cnoco6a nonyneHuq cfcynnepeHOBoro npon3BOflHoro, b nacTHOCTM 
4)ynnepeHaMMHOKanpoHOBOM KucnoTbi, ABnaeTcsq ncnonb30BaHne b npou,ecce TaKoro pacTBopMTena, KaKO- 
fluxnopGeHsoji, BbicoKOTOKCMHHoro c cmibHbiM Henpn^THbiM 3anaxoM. KpoMe Toro, ncnonb3yeMbiM b 
KanecTBe KaTariM3aTopa 18-KpayH-6 mmggt BbicoKyto CTOMMOCTb, cpaBHMMyho co CTOMMOCTbK) cfcynnepeHa, n 
qBnqeTcq TaK>Ke TOKCMMHbiM peareHTOM. 

TaKUM o6pa30M, ncnonb30BaHne b M3BecTHOM npou,ecce TOKCUHHbix peareHTOB npuBOflUT k 

npoBe,qeHMq flonojiHMTenbHOM CTaflHM ohmctkm, hto 3HaHMTenbHO ycnownmeT TexHonornnecKHM npouecc b 

uenoM m noBbiLuaeT CTOMMOCTb ueneBoro npoflyKTa. 

flrm ycTpaHeHHsq BbiiueyKa3aHHbix HeflocrraTKOB 6bina nocTaBneHa 3a,qaHa no pa3pa6oTKe HOBoro cnoco6a 
nonyneHMJi BOflopacTBopnivibix aMMHOKMcnoTHbix npon3BOflHbix cfrynnepeHa cfcopMynbi I, npuBefleHHOM b 
dpopwyne n3o6peTeHMsq, BbicoKosctxfreKTi/iBHoro m skohomhhgckm BbiroflHoro npn peann3ai4MH b 
npoMbiLuneHHbix ycnoBMsqx. 

riocTaBneHHa^ 3a,qaHa peiuaeTcq cnocoSoM nonyneHMfl BOflopacTBopMMbix aMMHOKMcnoTHbix 
cf)ynnepeHa o6ineM cfropMynbi I HC 60 NH(CH 2 ) n COO Kt + , rfle C 60 - cfrynnepeHOBoe flflpo, Kt + - BOflopofl, 

KaTMOH aMMOHUfl MJiM menoHHoro MeTanna, n=1, 3, 5, BKnHDHaioinMM B3anivio/neMCTBMe cfrynnepeHa c conbK) 
aMMHOKMcnoTbi npi/i HarpeBaHMM m nocneayHDinee BbifleneHwe ueneBoro npoflyiaa, npMHeM b KanecTBe conn 
aMMHOKMcnoTbi ncnorib3yfOT coeflMHeHMe o6Lnei/i cf)opMynbi II NH 2 -(CH 2 ) n COO~3 + R m , rfle R - C q H 2q+1 , n= 1, 
3, 5, m=3,4, q=2-5, 3 - XMMMHecKMM sneMeHT, BbiSpaHHbiM M3 Va nnn Via rpynn nepMOflnnecKOM CMCTeMbi 
aneMeHTOB, c o6pa30BaHneM coeflMHeHi/ia o6u\ev\ cftopiviynbi III HC 60 NH(CH 2 ) n COO(3 + R m ), nqe R, 3, n, m 
MMeHDT BbiLueyKa3aHHbie 3HaneHnq, Korapoe noflBepratoT cne,qyioLHMM peaKiji/is™: b cnynae nonyneHMq 
ueneBoro npoayKTa o6u4eM cfDopiviyjibi I, r,qe Kt + - BOflopofl, B03,qeMCTByHDT pacTBopoM KHcnoTbi, a ecnn Kt + - 

KaTMOH aMMOHHSq MJ1M LU,enOHHOrO MeTanna - COOTBeTCTByKDIHeM COJIbKD. 

npeflnoHTMTeiibHbiMM MOHaMM i_uenoMHbix MeTannoB b o6i_i4ei/i cfcopMyne I sqBJisqHDTCsq mohn HaTpnq mjim 
Kannq. 

Coe,qnHeHMe o6meM cfcopMynbi II flBnsqeTca HOBbiM Heoni/icam-ibiM paHee b HayHHO-TexHunecKOM 
jiMTepaiype. Ero nonynaroT nyTeM B3aMMOfleMCTBMjq aMMHOKMcnoTbi c OHi/ieBOM conbK) o6u\e\A cfropMynbi IV 
R m 3 + OR, nqe R, 3 m m MMeKDT Bbii_ueyKa3aHHbie 3HaneHMfl. 

OHneBbie conn o6LneM cfcopMynbi IV MoryT 6biTb nonyneHbi n3BecTHbiMM npneiviaMM m HaxoflflT nprnvieHeHMe 
b Me>Kc(Da3HOM KaTanM3e. LLlMpoKO flocTynHbiMM flBJ-mKrrcq TaKMe, KaK HeTBepTMHHbie aMMOHMeBbie m 

C|DOCCtDOHMeBbie COJ1M, KOTOpbie Bbipa6aTblBaHDTC5q npOMblLUJieHHOCTbHD (3. fleMJIOB 1/1 flp. Me>KCtDa3HblM 

KaTann3, M.: Mwp, 1987, c.80 m 81). 

OflHaKO mx mo>kho TaioKe nonyMaTb in situ nyTeM B3auiMO,qeMCTBMq ranoreHMflOB 4)opiviyribi R m 3 + X, rfle R, 3 
m m MMeKDT Bbii_ueyKa3aHHbie 3HaMGHMfi , X - xnop, 6poM mjim moa, c ariKOKCMflOM LuenoMHoro MeTanna b 
cnMpTOBOM pacTBope. CnMpTOBOM pacTBop OHMeBOM conM OT,qenqHDT ot oca/4Ka m Mcnonb3yK)T .qnq 
nonyneiHMfl conM aMMHOKMcnoTbi o6u4eM c|DopMynbi II nyTeM BBefleHMsq b Hero anMcfDaTunecKOM 

aMMHOKMCnOTbl, B HaCTHOCTM aMMHOKanpOHOBOl/1 unM Y- aM n HOMacr|5qHOM - TaKMM 06pa30M, MO>KHO 

OTKa3aTbcq ot OTflenbHoro nonyneHMa OHMeBbix coneM, oco6eHHO Tex, KOTopbie He qBnflKrrcsq ToproBbiMM 
npoflyKTaMM. B KanecTBe anKOKCM,qa menoHHoro MeTanna npe^noHTHTenbHO Mcnonb3yK)T 6yTOKCMfl HaTpM^. 

ripouecc B3aMMOfleMCTBMq 4)ynnepeHa c conbto aMMHOKMcnoTbi c|DopMynbi II ocymecTBnsqeTCfi b 
npMcyTCTBMM opraHMHecKoro pacTBopMTena, TaKoro KaK Tonyon, hto o,qHaKO He orpaHMHMBaeT 
Mcnonb30BaHMe APyrux pacTBopMTeneM, TaKnx KaK 6eH3on, aueTOHMTpMn, xnopHacfrranMH. 

Mcnojib30BaHMe Tonyona b KanecTBe opraHMHecKoro pacTBopnTena HaM6onee npe,qnoHTMTenbHO, TaK KaK 
oh ABnaeTcsq HaMMeHee tokcmmhum no cpaBHeHMKD c ApyrMMM pacTBopMTensiMM. KpoMe Toro, 4)ynnepeH 
xopoi_uo pacTBopqeTca b Tonyone m peaKUMsq B3anMO/aeMCTBM5q c conbHD aMMHOKMcnoTbi cf)opMynbi II 

npOTeKaeT C BblCOKOM CKOpOCTbK). 

TeMnepaTypa peaKUMM cocTaBnaeT He BbiLue 60°C. PeaKUMOHHyKD CMecb nepeMeniMBaKDT flo nonHoro 



ocBeTneHuq pacTBopa. nonyneHHbiM oca,qoK oTflej-mioT m npoMbiBawT cnnpTOM, Hanpniviep STUinoBbiM. 
nojiynafOT coeflMHeHMe o6meM cfropMyjibi III HC 60 NH(CH 2 ) n COO3 + R n , me R, 3 m n HMefOT Bbii_ueyKa3aHHbie 

3HaHeHnq, KOTopoe npeflCTaBJ-meT co6om TBepAoe KpucTannMHecKoe BemecTBO, o6na,qaK>Lnee bhcokom 
pacTBopMMOCTbK) b BOfle i/i bwcokom peaKMMOHHOM cnoco6HOCTbHD b peaKUMax o6MeHa. 

flrm nojiyHeHMjq ueneBoro npoflyKTa o6[i\e\/\ 4)opMynbi I, rfle Kt + - BOflopofl, coeflHHeHMe o6meM cfropMyjibi 
III noflBeprafOT B3anMOAeMCTBMfo c pacTBopoM KucnoTbi, a ecjiM Kt + - aMMOHUM mjim menoHHOM MeTann, 
npeflnoHTMTenbHO HaipuM mjim Kan mm - c cooTBeTCTByK>meM cojibK). 

B KanecTBe KMcnoTbi MoryT 6biTb Mcnorib30BaHbi HeopraHMHecKMe KMCJioTbi, TaKMe KaK coriflHaa KMcnoTa, 
cepHaa KMcnoTa, a30THaa KMcnoTa, 4)oc4)opHa?i KMcnoTa m noflo6Hbie mm, a TaioKe opraHMHecKMe 
Kap6oHOBbie KMcnoTbi, TaKMe KaK yKcycHasq KMcnoTa, nponMOHOBaa Ki/ianoTa, cariMUMJioBasq KMcnoTa m 
noflo6Hbie mm. 

dpyKTypa ueneBbix npoflyKTOB m coeflMHeHMsq o6i_i4eM (fropMyjibi III noATBep^aeTca flaHHbiMM 
aMMHOKMcnoTHoro aHariM3a. l~loKa3aHO, hto cooTHOLueHMe cfcyjuiepeHa m aMMHOKMcnoTHoro ocTaTKa paBHO 
1:1. MK-cneKTpbi nornomeHMq CMHTe3MpoBaHHbix coeflMHeHMM coflep>KaT nojiocbi, xapaKTepHbie AJ"m 
3aMeLueHHoro cfcyj-mepeHa: 1 105 cm -1 , 935 cm 1 , 845 cm -1 ; nonocbi acMMMeTpMHHbix m CMMMeTpMHHbix 
BaneHTHbix Kone6aHMM Kap6oKCMnaTHbix rpynn: 1560 cm -1 , 1400 cm -1 ; nonocbi BaneHTHbix Kone6aHMM R- 
NH-R-rpynn - 3350 cm -1 , 3440 cm" 1 m 1580 cm -1 - NH - flecjDopMauMOHHafl. 

CocTaB nonyMeHHbix coeflMHeHMM noflTBep^aeTca TaioKe .qaHHbiMM y<t>-cneKTpocKonMM m B3>KX. 
TaKMM o6pa30M, Mcnorib30BaHMe b KanecTBe cojim aMMHOKMC/ioTbi coeflMHeHMfl o6i_ueM cfcopMyjibi II 

n03BOJ1MJ10 3HaHMTGJ1bHO ynpOCTMTb npOUeCC nonyHeHMfl BOflOpaCTBOpMMblX aMMHOKMCJIOTHblX 

npoM3BOflHbix 4)ynriepeHa o6meM cfcopMyjibi I m MCKrifOHMTb M3 TexHonorMM Mcnorib30BaHMe 
BbicoKOTOKCMHHbix pacTBopMTejia m KaTajiM3aTopa. ripM 3tom CHMwatoTca o6i_UMe 3aTpaTbi Ha nonyneHMe 
u,eneBbix npoflyKTOB, HTOflenaeT HOBbiM cnoco6 okohommhgckm BbiroflHbiM npM peariM3ai4MM b 
npoMbiLuneHHbix ycnoBMsqx. 

npMBe,qeHHbie HM>Ke npMMepbi nojicH£iK)T M3o6peTeHMe. 

ripMMep 1. nonyneHMe 4>yjinepeHaMMHOKanpoHOBOM KMcnoTbi HC 60 -NH-(CH 2 ) 5 -COOH. 

K pacTBopy 3,22 r (0,01 moji*) TeTpa6yTMJiaMMOHMM 6poMM,qa b 10 mji 6yTMnoBoro cnMpTa Ao6aBJ-iflHDT 
cnMpTOBOM pacTBop 6yTMnaTa HaTpMsq (0,23 r HaTpi/m b 5 mji 6yTMJioBoro cnMpTa). riojiyHeHHbiM cnMpTOBOM 

paCTBOp OHMeBOM COJIM TeTpa6yTMJiaMMOHM M 6yTOKCMfla BM 4 N + OBu" OTfleJISqHDT ot ocaflKa 6pOMMfla HaTpMSl 

m k pacTBopy floGaBJiqjoT 1,31 r G-aMMHOKanpoHOBOM KMCJioTbi. CnMpT OTroHSKyr, nojiynahOT TBepflbiM 

OCaflOK TeTpa6yTMJiaMMOHMGBOM COJIM ^-aMMHOKanpOHOBOM KMCJlOTbl NH 2 -(CH 2 ) 5 COO NBU 4 , KOTOpbIM 

cycneH3MpyK)T b mnyone m Ao6aBJiflK>T k pacTBopy 0,72 r (0,001 Morm) 4>yjuiepeHa, npeflBapMTejibHO 
pacTBopeHHoro b 400 mji TOJiyojia. PeaKUMOHHyK) CMecb nepeMeujMBafOT npM 60°C flo nojiHoro ocBeTJieHM* 
pacTBopa. BbinaBLUMM ocaflOK OTcf)MribTpoBbiBaK)T \a npoMbiBafOT STMJioBbiM cnMpTOM, nojiynawT 
TeTpaSyTMJiaMMOHMeByKD cojib cjDyjinepeHaMMHOKanpoHOBOM KMCJioTbi c|DopMyj-ibi III HC 60 NH(CH 2 ) 5 COO" 

NBu + 4 , KOTopyKD pacTBopflKDT b BOfle, m flo6aBrmK)T 0,1 M pacTBop HCI. nojiynawT rejib 
4)yjuiepeHaMMHOKanpoHOBOM KMCJioTbi, KOTopbiM i4eHTpMcJ)yrMpyKDT, npoMbiBaKDT BOflOM flo pH 7 m cyujaT. 
Bbixofl uejieBoro npoflyKTa KOJiMHecTBeHHbiM. 

ripMMep 2. nojiyneHMe HaTpMBBOM cojim c^yjunepeHaMMHOMacnaHOM KMCJioTbi HC 60 NH(CH 2 ) 3 COONa. 

K pacTBopy 2,9 r (0,01 mojiji) TeTpa6yTMnc|Doccf)OHMM xjiopMfla b 10 mji aTMnoBoro cnMpTa flo6aBJi?iK)T 
cnMpTOBOM pacTBop OTOKCMfla HaTpMfi (0,23 r Na b 5 mji cyxoro STMJioBoro cnMpTa). CnMpTOBOM pacTBop 
OHMeBOM cojim - TeTpa-H-6yTMJic|30cct>OHMM 3TOKCMA OT,qejiqK)T ot BbinaBiuero ocaflKa XJIOpMCTOrO HaTpMfl M 

Ao6aBJi5qK)T 1 ,03 r (0,01 mojia) y-aMMHOMacjiflHOM KMCJioTbi. 3aTeM cnMpT OTroH^HDT, nojiynaraT TBepflbiM 

OCaflOK COJIM aMMHOKMCJIOTbl (f)OpMyJ1bl II, TeTpa-H-6yTMJ1C|DOCCtDOHMeBOM COJIM Y- aML/|H0Macjl ^ H01 ^ KMCJlOTbl 

NH 2 -(CH 2 ) 3 COOPBu 4 , KOTopbiM cycneH3MpyfOT b TOJiyojie m flo6aBJ-mK>T npM nepeMeniMBaHMM k pacTBopy 
0,72 r (0,001 MOJia) ctDyjiJiepeHa b 400 mji TOJiyona. PeaKUMOHHyK) Maccy HarpeBaK)T ao 60°C m 



Bbiflep>KMBaK)T ,qo nonHoro mchgshobghma c|3ynriepeHOBoro OKpaiunBaHMq pacTBopa. BbinaBLUMM ocaflOK 

OTCtDHJlbTpOBblBafOT, npOMblBaHDT CnMpTOM, B HaCTHOCTM STMJIOBbIM, H BblCyLU MB3K)T. llOJiyHGHHOG 

cogamhghmg cfcopiviyjibi III HC 60 NH(CH 2 ) 3 COO~PBu + 4 pacTBopaHDT b boag n flo6aBJ-mfOT HacbimeHHbiM 
pacTBop xnopMCToro HaTpMfl. CMecb nepeMeiunBaKDT, ynapuBawT m H3 TBep,qoro ocTaTKa ropanuM 
3TMnoBbiM cnnpTOM SKCTparMpyfOT Et 4 P + CI". nonyneHHyKD conb nepeKpncTannn30BbiBaK)T M3 BOflbi m cyiuaT 
b BaKyyivie. Bbixofl ueneBoro npoflyiaa KOJiMHecTBeHHbiM no B3?iTOMy 4>ynnepeHy. 

ripniviep 3. nonyneHne KanneBOM conn 4)ynnepeHaMHHOMacn?iHOM KMcnoTbi. 

Cnoco6 ocyLU,ecTBJi5qMDT aHanornHHO npwviepy 2. B iohgctbg cnnpia ncnonb3yKDT 6yTnnoBbiM crmpT. B 
iohgctbg cooTBGTCTBytoLUGM conn Ha kohghhom CTaflMM nonyHem/m ueneBoro npoflyicra Mcnojib3yK)T 
Hacbii_ueHHbiM BOflHbM pacTBop xnopMCToro KariMq. 

ripniviep 4. rionyMeHne aMMOHi/iMHOM conn cf)ennepeHaMMHOMacn5qHOM KMcnoTbi. 

Cnoco6 ocyLuecTB/iqioT aHanornHHO npmviepy 2. B iohgctbg cooTBGTCTByioLUGM conn Ha kohghhom CTaflnn 
nonyneHMsi ueneBoro npoflyicra Mcnojib3yioT HacbiLU.GHHbiM BOflHbiM pacTBop xnopMCToro aMMOHna. 

TaKUM 06pa30M, B COOTB6TCTBMM C npMMGpaMM 2, 3, 4 CMHT63MpOBaHbl COGflMHGHMfl, npGflCTaBnqKDLUMG 
C060M BOflOpaCTBOpMMblG COGflMHGHMfl (f)yj"IJ16pGHaMMHOKMCJ"IOT. MK-CnGKTpbl COJ1GM M MX CBOMCTBa 

noKa3biBaK)T coxpaHGHHG dpyKTypbi H-C 60 NH(CH 2 ) n COOKt + , rflG Kt + - HaTpi/M, Kan mm mjim 3mmohmm. 

riOJiyHGHHblG COGflMHGHMfl npOXOflflT flOnOJIHMTGJI bHbIG MCCJlGflOBaHMfl M MOryT 6blTb LJJMpOKO MCnOJlb30BaHbl 
B 4>apMaKOJ-|OrMM, MMKpo6MOnorMM M MGflMUMHG. 

HOBbIM CnOC06 nOJiyHGHMfl SaflBJlflGMblX COGflMHGHMM 06U4GM CfcopMynbl I TGXHOJIOrMHGCKM npocT B 

ocyLUGCTBJiGHMM, hg TpG6yGT cnGUMaribHOM annapaTypbi m Gro pGariM3ai4M5q mo>kgt 6biTb ocymGCTBJiGHa npn 
Mcnorib30BaHMM o6i_UGXMMMHGCKoro o6opy,qoBaHM5q . 

OOPMYJ1A M30BPETEHM51 

1. Cnoco6 nonyHGHMa BOflopacTBopuMbix aMMHOKMcnoTHbix npoM3BOflHbix 4)ynriGpGHa o6lhgm qbopiviyj-ibi I 

HC 60 N(CH 2 ) n COOKt + , 

tag C 60 - cftynriGpGHOBOG nqpo; 

Kt + - BOflopofl, KaTMOH aMMOHMa mjim monoHHoro MGTajuia; 
n= 1,3,5, 

BKJiHDHaHDLUMM B3aMMOflGMCTBMG qbyjuiGpGHa c coribHD aMMHOKMcnoTbi npM HarpGBaHMM m nocriGflyioLnero 

BblflGJIGHMfl UGJlGBOrO npOflyKTa, OTJIMHaHDLUMMCq TGM, HTO B IOHGCTBG CO JIM aMMHOKMCJIOTbl MCnOJ1b3yKDT 
COGAMHGHMG o6l_U6M CfDOpMyJlbl II 

NH 2 -(CH 2 ) n C003 + R m , 

rflG R-CqH 2q+1 ; 

n= 1, 3, 5; 
m=3,4; 
q= 2-5; 

3 - XMMMHGCKMM 3J1GMGHT, Bbl6paHHblM M3 Va MJIM Via rpynn l~lGpMOflMHGCKOM CMCTGMbl MGHflGJIGGBa, 

npM 3tom nojiynaioT cogamhghmg o6lugm qbopiviyjibi III 
H-C 60 -NH-(CH 2 ) n -COO(3 + R m ), 



rfle K, 3, n, m HMetoT BbiLueyKa3aHHbie 3HaHei-ii/iq, 

KOTopoe noflBeprahOT cneflyKDLUHM peaKUMflM: b cnynae nonynei-Mfl ueneBoro npoflyKTa o6i_MeM cfcopMynbi I, 
rfle Kt + BOflopofl - B03fleMCTByHDT pacTBopoM Ki/icnoTbi , a ecni/i Kt + - KaTMOH aMMOHi/isq mum LuenoHHoro 
MeTanna - cooTBeTCTByHDinew conbto. 

2. Cnoco6 no n. 1 , OTJiMHaHDLUMMca TeM, hto b KanecTBe XMMMHecKoro oneivieHTa ncnorib3yHDT 
npeflnoMTMTenbHO a30T, 4)occ|3op, MbinibsiK, cypbMy, BMCMyT, cepy, ceneH mjim Tennyp. 

3. Cnoco6 no n. 1, OTJiMHaKDLUMMcq TeM, hto b KanecTBe KaTMOHa LuenoHHoro MeTanna npe,qnoHTi/iTenbHO 
ncnonb3yK)T HaTpMM nni/i KannM. 

4. Cnoco6 no n. 1, OTn^HaHDUji/iMCfl TeM, hto coefli/meHi/ie o6i_ueM cftopMynbi II NH 2 -(CH 2 ) n COO-3 + R m 
nonyna^T nyTeM B3anMOfleMCTBna aMUHOKMcnoTbi c OHneBOM conbHD o6i_ueM cfropMynbi IV R m 3 + OR, rfle R, 
Sum - HMefOT BbiLueyKa3aHHbie 3HaHem/m. 

5. Cnoco6 no n. 1, OTnuHaKDLUMMca TeM, hto B3anMOfleMCTBne ocymecTBnflKrr b npucyTCTBMM 
pacTBopMTena, TaKoro, KaKTonyon. 

6. Cnoco6 no n. 1 , OTnMHaKDLUMMca TeM, hto b KanecTBe aMMHOKMcnoTbi ncnonb3yHDT KMcnoTbi 
annc|DaTHHecKoro pa,qa, npeflnoHTHTenbHoe G-aMMHOKanpoHOByfo nni/i y-^^ 0 ^ 0 ^^^ 0 - 

7. Cnoco6 no n. 1 , OTnuHaHDLUMMca TeM, hto om/ieByHD conb o6mefi cfropMynbi IV wcnonb3yKrr b BM,qe 
cnnpTOBoro pacTBopa. 

8. Cnoco6 no n. 2, OTnMHaHDLUMMcq TeM, hto OHi/ieByMD conb o6[i\e\A 4>opMynbi IV nonynaioT in situ 
B3anMOfleficTBi/ieM ranoreHUflOB cf>opMynbi Km3 + X, rfle R, 3 n m - i/imgiot Bbii_ueyKa3aHHbie 3HaHem/i5q, X- 
xnop, 6poM nni/i fio,q, cariKOKCHflOM menoHHoro MeTanna. 

9. Cnoco6 no n. 6, OTnuHaHDLUMMca TeM, hto b KanecTBe anKOKCMfla menoHHoro MeTanna npe,qnoHTMTenbHO 
Mcnonb3yK>T 6yTOKCM,q HaTpi/isq. 

10. CnocoS no nn. 1-3, 7 m 8, OTnunaK) lummox TeM, hto npouecc ocyLuecTBnqfOT npn TeMnepaType He Bbiwe 
60°C. 



